Abstract. The wobble hypothesis does not discriminate between uracil and thymine. Methylation could favor further stabilization of uracil in the keto form. Thymine is present in keto form only and can pair up but with adenine. Uracil can easily construct the enol form; that is why it forms the U-G pair.
Incorporation of thymine into DNA may be accounted for as follows. Methylation could favor further stabilization of uracil in the keto form. Oxygen is an electron acceptor while the methyl group an electron donor, so the presence of the methyl group reduces the probability of the proton being near oxygen. The wobble hypothesis does not discriminate between uracil and thymine, so it can be tested in the experiment with thymine substituted for uracil in the codon. It is not difficult to paste the thymine in to mRNA.
The influence of the derivative in the 5' position of uracil on the formation of the enol form was addressed in several studies: Sowers and colleagues [2] made the conclusion that the mutagenic activity of 5'-bromouracil is related to the relative ease of the formation of the enol form.
Thymine and uracil are considered to be nucleotides with similar properties, while 5'-bromouracil is assumed to be different from both of them. The fact that the difference between thymine and uracil in their ability to make enol form is consistently ignored prevents one from realizing that DNA contains thymine and RNA -uracil. My interpretation of this is as follows: thymine is present in keto form only and can pair up but with adenine. Uracil, on the other hand, can easily construct the enol form; that is why it forms the U-G pair and for the same reason it would lead to mutagenesis, like 5'-bromouracil, if it were contained in DNA.
Zeegers-Huyskens [3] theoretically demonstrated the influence of derivatives in the 5' position, confirming that the presence of the electron-accepting derivative decreases the basicity of oxygen in the 4' position. Of special interest is the result for thymine: the donor derivative (methyl group) qualitatively changes the result -the basicity of oxygen increases dramatically. That is, thymine has greater difficulty to construct enol form. This result places uracil in one group with its 5' substituted derivatives, if the derivative is an acceptor of σ-electron density, while thymine drops out of this group.
Realization of this fact makes it possible to interpret three results immediately related to the wobble hypothesis:
Takai and his co-authors [4] demonstrated that 5'-oximetyluridine in the wobble position facilitates the formation of the wobble pair.
Näsvall and colleagues [5] state that even 5'-oxiacetyluridine facilitates the formation of the wobble pair.
According to Kurata and colleagues [6] , the same effect was produced by 5-carboxymethylaminomethyluridine and 5-taurinomethyluridine, which contradicted the expectations of the experimenters. In each case, a new substantiation has to be invented for the results.
One can avoid this constant violation of the principle of reasoning named Occam's razor by recognizing that the U-G pair has been made by the enol form of uracil. Then, all the abovementioned experimental data can be naturally interpreted as the effect of the acceptor derivative in the 5' position of uracil.
Moreover, Takai and Yokoyama [7] demonstrated the absence of the proton in the 3' position of uracil under similar conditions, which is a direct proof of my hypothesis.
